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(54) HIGH-SPEED ALPHA 
TRANSPARENCY RENDERING 
METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To quickly 
render opaque objects and transparent 
objects or only transparent objects by first 
performing rastering and α mixture of 
all backward- facing primitives and 
performing them of all forward-facing 
primitives of the transparent object. 

SOLUTION: A circular transparent object 
300 consists of a series of primitives 302. 
appearing as edges on this plan. The 
circular transparent object 300 is 
processed in two passes. In the first pass, 
rastering and α mixture of picture 
elements of all backward-facing primitives 
302 (on the A' side of an imaginary line 
B-B* which have face normal arrows 304 
approximately directed to the same 
direction as a direction an'ow 306). In the 
second pass, rastering and α mixture 
of picture elements of all forward-facing 
primitives 302 (on the A side of the 
imaginary line B-B* which have face 
normal arrows 304 approximately directed 
to the same direction as a direction arrow 
308). 
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(57) [Mf|?j] 

■7 7 l^'©z-'filtC^UV^zHiS:*'t5 t^TOT'U 5 x-Y 
^A^MS S *l 7 1/ - A A y 7 7 {C»^ e) n 5 i: {C J: , 

i/ - > © ti#:©siu:S CO® tc^as $ n s . 




(2) 



1 



-i* A -y 7 r ICkIS :^f- 

(b) t{ifBS^^ife#:®^U$X'f ^5:^aa-rS7>x^y 10 
■:fX':^-oX, (bl) Btii3z->'^>i'7r^®»tji*^S:^fiS 
'fbtSXx'y:/, (b2) luiaS^^ife^f^t-^TOTmilBl 
^CD^'J 5r-<^^^S'J-tS:^x>y (b3) tufEjgW 

^^_^5.|5«2'7l/_A/^y7TP^®Htfffi®^X-^!i: 20 

>y7'S:-^tf:X7^'y::^Ji. 

(c) |{rfB^^SJS;t(flt®Sufa^'>'5x^:^?:^Q!a-tS^ 
T-^yT^T'feoT, (cl) iflBz- A' >y 7 7^^0)11^1^*5: 
^mt-S:^-r>y:/, (c2) |ff|BS^?fci&^!fiC0|fifE^l6] 
to:/'J 5x-f:/5:ag!lts:^-r>y:;'', (c3) tlflBS^ 

|Blg7''JSx-<^^S:#«'> mim^^^VS.y-^-f 

tffiatiflRl^7'U5x-<^^co-r'<TS:Sg'JtS:^ 
■T'v::^, i3<to:, (c4) JSUOttJIfilt^^U^X'f^O) 
H^x- 5:fuia7 1/- i^.'l >y 7 7 t^OtuSBli^x- ^ 

5:l!rt37 U'-A;<>y7 7tci2l^:^ 

[0 0 0 1] 

AtcKb. ^ic=i>tfa-^i/;^rAi^®4^<*®^'*^7 
^ >y^'Xx'f>^:/l/>f{cBatS. $ejici¥fflic»i, *l§ 
^lin>t;a-^i/7>-rA|^©^/^7-f >y 7.:/ 

[0 0 0 2] 
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2 

tix^^c. V7h'i'xTOte:^ii«Mc^lB:^<^58JStcii 

^, Se*^BrteT'$)ofe^'*57'f >y^'CDfpgfe<tt;b> 
xTCDii^tC J: o T ilttH© Ifil±*^ * & 5 

[0 0 0 3] 

/^y 7 77;i/:JU TTAA^^ <DftSKl^tj(^T'fe^. 
[0 0 0 4] z-;t'y7 77>'l/:J'JXA(Cj3V\Tt±, 7U 
- >y 7 7 tC^-B^CDfeffi^^ffiliS tl, z-;^ >y 7 7 1- 
:&B*ODi?g, t*;t)-fez-fB3t)'=ia'li^tiSo ?|1(DXt- 
7 :/^ci3^^T, 7 l/-AyN'>y 7 7 tt%"«;6JClS!J«IS^$ 

z-A>y7 7t±0lc|U«SI9S^nSc ?>ClC, 
Xi^-fbStl, fiS©)lBi55T'7l/-AA>y7 7{Cial^tl 

7 7 (CjiffSfSx^ h U •Sz-y^^y 7 7 A^=&B^© 
zHlSrEiit-S. ^SB^®zHi}ife^ifeft®il^A^fe 
(jl^l±i'*57>f >yi'Xx'f;^^U-f®B 

t. 5X^'fb^!!!a^Cfe^,^T^*S!^f 0Qii^;i5,V^y7 7 
W®3^«(7)'ia<k y|i^#^C£V^#-&, 7 I/- AA-y 7 7 

fej:t/z->''«>y7 7W<^*vNi[*^ z.(r)m~tm%<^^^ 
Bfci:^. ||i®5FS^;S;ifemill2®^S^«;i^ftJc 

[0 0 0 5] Brm®y7.h®5feIi&7;U:JU7:AtCj;o 

W(Difemiiil^^Oz-{aicj;oT43'!®$4x> 5^!S^tvfe 
|ii;*T-7b-Ay^y7 7tCj||b*i5. t/fttJiOt^-lg^ 

[0 0 0 6] Bimffi'J X h#5felifi7;Hl'J XAttSB^ 

bTPainterCD7;i/:J'J XA*^feU, 3nttg^S^'-!^7 
;i/ir'JXAT'&«>. #t)ft;®asS5:l3lgtSz-;^y7 7 



3 

[0 0 0 7] *^*^S7;l/:^'JXA^OS^J5;tI#;®^A 
feSH^O (x, y) 7Ki/:;^{cg3^#t:t^nfei:^>j' h 

[0 0 0 8] ffiCD:&^T'ttS-&?£*^ffiVNe)ni>. 
t^©:g-ft#:®#B^li 0 1 (D^iB® a ffl S:^-t 
feSil^0Da'fiA'OT'$).S>t^s dtia^-Oil^A^^^ 

[0 0 0 9] ffi(Z)*ffii:L/Tti, 

[0 0 10] HJC, z-;t>v7ri!!02/7>xA{cfeVN-r3g 
^ ^Ifj^OjiiE^liIMrtiT' 1/ > ^ 'J > y 1 5 

am. -fe, zHife<tt;7^^^l:i:'y h (ZltVli^^D 
ti:t7lc|S^$*vS) S:«J*tS. ^-O^. z-ffi^ii^ibigj 



(3) 4tB§¥l 0-20 8 0 7 6 

4 

7 7 rtrozHi J: y !i^#tCiav ^ A^S^z-y1 >v 7 7 \H<Dz- 

6. z-m^^ifmm^tf^m.m^'^'yy7izm^ni>, t 
^, ^h'^^^mm^A^i^oiimff^fioyy u-a/^v 77 

«<l:U:z-A7 7 7rt©1Mi:il-&3n^. ^S^z-A^ 
7 7 rt®z-(lA', 7 7 ^'A^ t >y K S nfe lB^®S^14z- 
ffltcgggl^pjix. 75^'*i^>y h*^'J-b>y h^n^. # 

[0 0 11] 

W.^i^'Piy-y\H(D!^Wo)iyy'Stv y^izmt^mmo) 

D/CAM^© 7 U -ir - i/ 3 > »c V ^ T li - > 00 1/ > 
[0 0 12] ^®^3a;!fe#0u>^n;>ytcj3W5, 

^4i'gptC£V^T7''M-r-Y7' (primitive. 
iinfJill-S-arodfUdri' (polygon, ^-P^m) tC4>^ 
U ^©3^^jc^#tct)toTA^A''S7'U ^x-cr/S: 1-3 

-€-©^S>'^>y7 7rttc^ofefeA^^ 
^Sn, SlcM±^>^P(Sj!)^4bS. «ft©^4>©«Mi*# 

m'^iEb<m(D^^(Dfmmi*m^x\>^^tzi^. r© 

ifeftli?! 5) A^jfcffiT-tt*: < ^li±<?]*i S ©feS fc©i; b 

[0 0 13] btci)^-oX, SS4)•S^^CfcV^Tii^&S©H 
40 ^SS:a-^f-^CiloT•?■©7:/U'lr-^3>^CfeV^Tl^ 
^^tg&iiST'^^b, 7::'U'!r-e/3>©ll^flcgt 

-f >v ^' ;^-r -f W ffl©S^ifei(*©B!cS$tif- ^ 

fe, ffi©S^5:4i;*;VN<te)«'!r©S^7S:i&#:$:^A^e) 

mr^©)^M;?T'^!^lats^i:A'i^:^gil$l^Tv^s. *iera 

fE:x.-5)t)©T'fe-5. 
[0 0 14] 

50 [^JSS:^gt-t-5fei*©#©] ^fg^ro-ffiflSli. m& 



5 

[0 0 15] *|6^0flfi0MH«, 0J^S5^t^SSW 

[0 0 16] ^mo^^^mcommts ^mm^ii^ff) 

■5, 

[0 0 17] *i6^0*tffi(^M®tt> nMcDmi^om 

^Z.tX'$>^, 
[0 0 18] *38^®$e>(Cfffl«)f!lBtt, z-A*>y7T5: 

[0019] $ ^ ICftfiODtl® liz-A >v 7 7 Ir^F 

[0 0 2 0] *|§^®±IB©#iIffi33J:t^*<^ffiCDil® 

[0 0 2 1] *|eW®ffi®^J^ffi{C^V^T(iz-;^y7 

[0 0 2 2] *58^®se>^cflfi(^)^li6JgM^cfcv^T{i, 

7l^<3[)z-flJ:^J/J^$^^zHi5:>tt•S■r^T(D7''J 5-r^ 
■ft'mm-^tl, 7l/-AAy7 7{Cii3|f)tl5. :S^IC, 
z-/^V 7 7l^«)zHB^C^bV^z-(ii^:^tSt^T(^7'•J 
^-r-f y**«!.a$tl7l/-A/^>7 7{Ci!l^tt^o zn 

[00 2 3] 

xnf£oh<Dizi&^t£\\ :i^m<Dm\mmmtm 

[00 24] EIllctt*l6^$:jiMtfen>t^n-^i> 
;^xA®:^n»/i'0S:a^t. lli }C5^tJ:^lc. n^hf 
i-iie/;^T-iM00tt«iaM^102?::tt5. fflSH^lO 



(4) Ifga^l 0-2 0 8 0 7 6 

6 

2tiS/;^xAA:;^104$::^> LT 3 > ^3 - i/7.rA100 

(D«&(Dmmtmmti>. ^-^K-Fioeictora— tf 

- tt3 > a - i/:^-r Aiootctt^?: A;d-r 5 3 1 *^ 

7l26feJ:tJf7l/-Ay^y77l20S:«1-5, yU-A;-? 
>v7 7i20{±y5 7'< >yi';^'r'(':^:^U'<iiO{c^^$n 
5x-^S:^J#t, n>tfn.-^i/:^xA100lcJ:SiL 
— 1f-/\Ott^®tfi:<7 5:«II8i:tS„ v>t7;^i08 
i)'mi<DAMzm\'^^ti. lEl!SgSll2A^n>fi-^ 
10 i/T-xAioop^ox-^ j3J;yf7^^y^Aosa'fif^cMv^ 

RD<i/;3^5"AA7.104lcgjtJ#l-?e>4afc^^ 
«J116{i;t'^l/-7^^ >i^i/;^-rA118, a— tf-7:/'J 
'!r-i/3>l22, feJ:tK*l8^®S^ffil/>^'';>i''ffil 

[002 5] 02 (CJ±;f S^ifeftfc J: t;S^ife#<D 3 
;^i/>i<'U>i^&CD7n-^-v- h&^^to 3(Z)*i£l± 

S^tt^>^*U>m24lC-g-*tl,. =L—^-7^V^ 
-i/3>122lCj;oTI*t;aiStl5o 02(Cfc^^T, 
20 ^202X^1 (Dn7.lZj:-oXi/-y(Dt^X(Dyf^^ 

2.9jt^ti. t^X<Dmm0mi)h-^^V 7 7125 (0 
1) fcitj:7U-A7'?7 7 7l20 (01) liZm'bn^o 
[0 0 2 6] :;^D>v^'204T', ||2®;1^tCj:oT^Tz 

tis. 03tcz:®^[^i$^aa*j£l:St. 

[0 0 2 7] 03 tCl±R?^®Sra^#:3OO®^ffl0S:^ 

30 t. z:<D?im(nm.m<^ii^30Q\ii.(D^mm\zjiyi/t.L 
T3i*)n5-»©7'u $x'^:/302*^fefi|fife$^ls. n 
mimm^ut^tt^ijmzi^^f£\\ mmziiPii^m 

?: i y jg {Kt s fe * ic i »j # < © 5 X y 

[0 0 2 8] #y^'J55^-f7'3O20iEffi5:#^ya-r-f 
y302Ax e)^iIlC#5§t- SffiSil85^m304tC i o Tg^-f. 

m-^,A':&|n3^>^^3io©:)^i6iT'&-&i:^, Pim<D^m^W3 

00$:U>ifU>i^t5iiS©#ISi:bTl±, :;^'J5-r-f 
:/312?:^*i: bTRjg®S^!^ft300©7'U 5t--< 
40 l^lo^^oTV><. ffiffi^^En304/()^:&|nI^fP306i: 

G)«iA-A' a^t^om^iiMo' &.yx'$>i>zfv s.f-^-f 
$:flu|pjtiits. ^m^izii. &^y-y^(Di^Wo^n 

[0 0 2 9] R}^©S^ifel#:300S:7^'J $5"-f :/312?:® 

50 ,#.^LT^«oTv\<ii, vij\^ai^mmm^^<Ji^^\i 
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[0 0 3 0] z:(DRaiiS:«?*1-Sfc«){C, *|§^T'«P3 

j^(Dmm^i^ooi: 2 Ay^T'^aats. n i (dat^x-h 
PP304A^7^ iBj^msoe J: m-^\^i:f^tWM±(DU 

B-B' 0A' ffiJ(D:/U^-r-<-/302-efe€)) ©®MlC*fb 

t'^T^IulSl^O-T'U ^^^^302 
^304*^7? |Bl^B1308 i;fefei-?-ra*r^l5:fi 1 3®^±® ^ 
B-B' ®A<|!|©-/U ^-f-f :^302T?*S) ©H^tC^bT 
^:^ifftfe.kt;aji-&AMTJ5:t)^xS, ©Affile J: oT 

tut. A^5b^5m^BA^Zl©^■&^>^^rIJ>ifS4^^:ife^f^ 
©x«); i?lC<4SU bfc*^oTliljSiMT'*5fe«)T'& 

[0 0 3 1] 02©:/D«y i'204tc;goT, ■r^t©]^ 

Wti^*:©^liot©yj ^x-f >^l:5:^4f^b-ts*QMlcfe 

^5g^ife*fs©fl'«£fCS)'S3i:$:a^'tz-'M$:^t<2> 
S^ijftAMStvS. ■r^T©^2l^i&#©MlcS>S 

U > y 1 1"^T ©^^ifeft© a -fit 5:^ V NT ^©S^ 
i|^#:©li^©fe i: 7 1/ - A;-? 7 T l^©3K^E©ia^fflA' 

[0 0 3 2] |g4lCtty^7'f «vJ':^-r-Y:X7'l/-1'±T* 

tl<!|'i:S^^j:¥®i^ifel<*©iE®05:5^-to SII#{Cli= 

S:*^*^SS7a; >J-^o 3 i: % 

|gT-&'J, *feife^$:A^5:vMC^^bfcfe©T'feoTtJ: 
VNZ:i:ttaM$nJ:-5. 04{CfiVNT, it^J**^402SJ:U:4 
06l±^;5®^T'feU, %<*:404feJ;yf408«S^T'^5. ^ 
IK#lC(i#S^i^{!t:©±i* Uj^cit) ^ afflT'i^$4aSS 

>©Sl'NT-^*5bTVNS. 

[0 0 3 3] !feft402(±it&(*404feJ;t?408©-3P©±lC 
o T #I<^i404(iifeit:4065Ly=408©-g|5©±{C 



(5) iltF^ipl 0-2 0 8 0 7 6 

8 

a^j: o -C ife#:406tttlft408©-S|J©±(Cfi;& o T 

vnS, ifett408tififi©ife^iw©±tcfi;&jo-nNJ&:vN. 
[0 0 3 4] 7pjSW^ct)<*:402©SBU*©B410li. 
404&t?408©-e©TIC*>-5SP^)-^^±(CS>'^^b. 3® 
ftltf:S©ffitt^±«:<^®T'BA S, 

[0 0 3 5] !fe{!|!;406©£ffl!l©:Sf«:&©®412i:*iI©g 
itf:&©®414liife*f£408©fe{*406©T tC ^ -D fegPij^ 
±^Cgt^lilb, Ufc*^oTi©<!(:406©:fefla©Stfi:^©®4 
12«^±*^®T'E;iS. tI^^^406©:&^||©Stu:§©ffi4 

10 14{±SB^'a:t(^fi404©gtu^©®4162:aL/Tl;i, tli* 
404© S*©#®||© a ffl©]^g 5: S W S o 

[0 0 3 6] !feft408©Strf5^©ffi420(i#li^©a'ti{C 
fE:i;fc^^^T*B;t-5o #lft408©g|ff:5©®420©-a5® 
±tCifel<!f:404©«if;^©ffi4163()'!S«;o T tl#:404 
©lgfu*0®416©, i^#:402©#lti:&©®410ej:t>*i^ 
#;406®i{R!l©S:l>f:&©ffi412ii:&M©Smi:&©S414{C 
^tvT t>J5iV Nifeft408©ai(i:&©®420{ca-5:SSi5i)-?:ffi 
fIJ|j418i:L/Tia:u^U ^'^7.>'^<v5'>yA•^^->©iffl 
*i-&t)-&-ef^-t. ®fl«418litl#404ttl*t:408©#lg 

20 ^®afii©i|M-&b-a:(ClSi:fe^MTM,X.^. 

[0 0 3 7] 02(CMoT, :/n7i'206T'li, US® 

^;fei^«:©t^T©^|Slt©7''J ^x-i" ^^^^W^tl 
5. •t^-r©Jgra*tlft©ltilnlS©:/'J5-r'f :/*^03 

> if f t'^T®]S^^;©^^£® a ft5:MVNT 3^16)® 
3S^^iJ#©lS^©fei:7 7r f^®3^^E®H 

^®?g*lf &tl7'-M^®feffi*^04 

30 5. 

[0 0 3 8] z.QiZ)^7.i'-y\yy^^yyfm,vst%(r) 

^$:*l#*'tSt)©-efe5. 3©3;t:^i/->U>^5f'J> 
i^a«Blty'fee^S?:fi^*-t-St©T'feS. Zltiti. 
l/^^fij >i7*^V^*^:»fcS^-a=fe><fe^*©:^>> i;iC|6* 

#s^®ftr4T'©«!.aii«Jtti2^'f L/tj^A^e)tuii*e>«; 

40 -yvy9'^)y^mt. t^xoiikW^Ws^hmo^m^ 
T'®a-tSt!£5R©±S§S:S-!i{CJt^T«J 1 olf ilT'fe 

[0 0 3 9] 05tCli*5g^{C^Sig^i^^*;®2A-7.l/ 

>^^'U>i7-^®-IISfe?^B®:7D-f-v- h&^t. 
©:&ffi{JJS^ttu>^r'j>i^ffii24(c-^*tv, a— tj'- 

77''J>r-i^3>122lCj;oTifi;ai^4xS, EI5tC;^ 
t <}: e) tC, :/D >y 502T'II 1 © IC J: ^ Tz-ZN' >v 7 
7'^©^^)i**^^tgib$*x5. t^T©t«l6l^©7''J 
^7^-<:/A^SS[I34x5. SW'5:ifeft©t^T©^|Slg© 



g 

t J: -i) tC 7 1/ - A>'1 7 7 tCjzl . 
[0 0 4 0] :fD-y^'504T*ll2®A';?.lC<};oTz->'^v 

4 ?:#RSUT±lCiE/<fe J: e) {C7 I/- A/^y 7 T ICJSfj 
■r ^ ■f-b^^^Kim^t\'X i »J iE5t*^*^ 6 mf^O U > 

[0 0 4 1] 06{Cli*|6^lC^SiS^^'fe#®*S:l/ 
>^'J>i^-r-&3A'X^(Z)-|liS^®®7D-5^-^?- S 20 

ti. a-if-7-:'"'J'!r-i/3>122tCj:oTl^th'aj3*x 
5. HeiC^t-ieitC, y^n^V^?602T-|Sl<DA*7.lCi 

mmmmis^^ $ ti, ^ ©n^ffiA^z-^'^ >y 7 y icis-ii $ 

lilSES^n, ftltJ:&(Z)#)^f:0iB^®z-A^y7T#®*i*^ 
[0 0 4 2] ■:ftlvi'mXB2(K>f^7.},Zi:-3Xt-fv- 

mmis(D<^i^<Dmzi&^t^x<Dt)m^i'yi^ y 

[0 04 3] :?'a«yi'606T'l|3©>'1;^{Cj:oT*'fz- 
>'N*>)/7r'\(^lltji*^?!)^^teft5tVS. 1%\Z. ^(Dm% 40 
<3Dz-fa A^z-A <y 7 r f^® z-ffi i: ^ b I/ ^ifeft(D■t ©7 

AA'>y7 7lCHie)tX.5o Zl^VtCjCoT. :/a>y^602T- 

>^i*U>y$in.S. Zl®:e&tCj:oT, J:'JiE5l^^®^^ 

[0 0 4 4] l27tCl±*^WtC^SS^?5ct)<!|i(D^!^S:U 
>^5fiJ>if-rS4y'?>^?*<Z)-|ligJ^ffi<D7D-^-^-K 50- 
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tv. n— »f-TyU>!r-t/3>122lcj:oTiq^tK{t5$ti 
07{Ca^t<k-?){C, yn«vi'702T% :fD'Vi'602IC 

ll51--5±®Ul^i:Il^lc, ||i©A-7.lcioTS/->i^ 
fiSti, ^®iB^i[*V>'l7 7rlcE1i;$ixS. -ftiic 

[0 0 4 5] :/n7i'704-^||2®A*7.lCJ:oTS-rz- 
A-y7T/vCD#tji*A'«?Fm$4x€>, ^JcfC. -f(7)li^ 
®z-{aAVA«v 7 r rt®^S^)St'5z-'fSi:^L' < 'ScVNtJ^: 

> ^^f^ ^ifeft © t (Df^lRl^ (Z) 'J 4 7" 1"/ 
(7)ai[$:fliVxTS^J&i^ft<Z)Mig®fiA^7U-AA'>v7 

^®fefliA^04 S:#BgbT±tCM'<feJ:7fC7 U-AA' 
y7TlCj£e,4xS. 34xlCj;oT, lu:&®i/i;i'(Z)SP^ 
?:fiSt$^fcV^!©^z|cC0•r'^TCD^|6I§®7'U y^ffl-r^ 

xif'X^y^^iy^^t^^. 

[004 6] :/n'V^'706-el|3®A-XlCj:^T*-fz- 
A'«i;7T^©Stii^^*^^l8^k$ix-5. «>;»c, -f®®* 
©z-fBA'tz-A^v 7 r p^cD^tiSt-Sz-liiii^L < *v\ifeift 
<;!)-r^TC!)l«init<7)7^U^x'f :?'A^*!ia$tis= 
\)yf-t^^imfm^(Jit^X<bmn^(J^-i'') ^x-f 
■/©ag[l:MVvTSia«ttl#:®B3g®fiA'7 
7 7l^®3l«(Diii*Miia-^$*i'S. ^©^mfS^j^vfc 

A^y7r{Cj5ee)n5, zi^itcioT. M*©i/x;i/®3P 

[0 0 4 7] yn>y^708T*l|4©A"7.lCJ;oT*'fz- 
A'v7 7'^®#Sji»*^^mStlS. ?;>CtC, ^(Jm% 
(Dz-m.ff'Z-n vyyOz-^t^L^^t^X CD®#:*%a 

(DlB^®-feA^7 U-AA'>y 7Tl^®^fi®®^'liilS-o• 
$tlS, ^®ig«4§e>*litH^®6ffljb*04 $:#fi?.bT 
±lC3iE^t<};-^)fC7l/-AA>y7rlCjie>tiS, zitvtc 
iot. yn«yi77O2T'f^fiK$*lfe^x;i/G)i/->|^0 

[0 0 4 8] tfe, ZKOtz-^U^^SfU^y^li, J:U 

'J 57^^ -^imnrnzmm^x^^}. ^nii^m.\z v 

y^^yf^t\.i>tz.iiiX%h, S^){c, -T/^T^ifeft® 
^|plt®7'U ^ x-Y yA^ltf|Bl^ffl7''J :/J; 'JHflc 

[0 0 4 9] mh\^x^'K<ii^'>fs.%mm 
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(1) 3>bf3.-^S/X-rArtT*0J^^3^f^<i'-> 

(DO^'tiKt^-m^isii^mm^Am^ (m. AQS) i:V 

(a) Wst5Mmf£<l^»0-fV5.7-^^ (302) ^^Mt^ 
Xx>yyT-feoT, (al) z-Ayyr^<D^^Tl^i:^ 

t8ibtsx^>vy (502) , (a2) mm^fjtmiif-m 

^Z<DWS^^(D-:fV S.T-^Cf^mmt&T.y'yZf (50 
2), (a3) «ufSS^J&:ife#®^T(D«tIfiIt<^>''J5^ 

yi'-Aji-jyrizm^:^T-v:f (502) ?:-g-tf7.xy 

(b) fiufSSW^ifeftrolfiiB^U^X'f:/ (302) 
■t.5;^x>j'::''T*feoT, (bi) |figaz-A*>v7T^©Sg 
3i*$:^|gfttS;^X'V:/ (504) , (b2) g^iaS^* 

y (504) , (b3) |tffaSB^«:tl<*G)^T©t(flnIg®:^ 

-^f^rtuia^lz-A/^y^rlCjcl'SJ^^T^^y:;'' (504) 5: 

[0 0 5 0} (2) n>tfa-^e/;^-rA|^T'0?^«3^ 
■r^< i/->cZ)'J>&< i:%-ai5lcfcW53g^«;ife#: (40 
4, 408) SrU^^JfU^y-rS^ffiT-feoT. (a) luia 

U 5 f - -f X ;b I: {-^ fiK b Tz-z^y 7 7 W tcirlffi® W 

(602) T'&oT. «ifS5:^^fttt, KfSaS 

X^v-ft. (b) |ufaz-A>v7T^®agii^*?:^l8 
{tb, iiSBSW^:#)<|i5:7:^3fftb, KfElS^OzHiA^ 
mifEz-;l>y 7 TP^tciaiSSnfettflSz-IUc^b < ^c^^i: 
tttJia^T. ^ ft $tifeS^^ci|^<*<DHIg®H#x- $: 
aii-a-tsx-r^:/ (604) i:, (c) KflBz->'^y 7 7^^ 
®Stjii*$::^tgftU t5iaJ®^^tift^5;^^ftU 
tufBli^(7)z-'(ilA^|fiB2z-A*«y y7m:.^W--^tit:Lmmi- 

]ii^x-^9 5:ati^tS7x'y7^ (606) ?:^t/;^T-'y 

[0 0 5 1] (3) tUIB (2) tc|a3S©;^x7>^ (b) 
(DftfcUtC, (bl) BulHz-;t')/7T^®^Sji*S:^t8 
ftb, IUiaS?g^!l^ft®t^T©^l$lS®^'J5xf 
5:^7,^ftb, |fff2ii^®zHa*^ltFiaz-A>v7ri^»cfa 



(7) ilfggspl 0-2 0 8 0 7 6 
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15 S t liFfHzHiJC^ b < ^ ^ i: ^ tufa? X ft $ tife 

>^r«v:;' (704) , fej:?; (b2) fdiaz-A'v 77/^0^ 
t)i*l:^|gftb, ltrfaS^^^#lft©t^T©fi5lnIt® 

5 x-f ■fi^y.^it b, iuia®^®iufBz-ffiA^iufB 

z-A>y 7 7 lClBli$ nf::|aiaz-{S(C^ b < iiVx t tltf 

ia5;^^tft3tifetlfl6i^<Z)7"J ^x-T :/®ii^®li^Sx 
-4($:aig-^tS:^x>y^ (706) imnt^Zt^:-^ 

mm (2) iBSom 
10 [0 0 5 2] :i!immmmmmmmmitcii\ s 

[01] *5§^S:ji@fflbAcn>i^a-^t/;^xAO>^D 
20 -yi'HT'fe.So 

im 2 ] ^s^ifeft J: tfmmmi^o a 7 
[04] a^»j-a-ot^:s^ifeftsj:y!s^ife^jc2:/^ 

[05] ]g^!i3«C®2A*:^^iiS<D7n-^-V- hT'* 

^. 

[0 6 ] 3 A::^^^}56® 7 n -f- -v - S T'fe 

30 6, 

[07] 3g^ti#:®4A-xa^^©7n-^-v- hT'* 
[^f#O^W] 

100 =l>l^a-^f.i/:;^xA. 102 m^^M. 104 
i/7.7-AAy^. 106 108 V 

■^77, 110 ^57-^ >y^:7;^x-<7>:/U-r, 112 
laiSISg, 114 ^^^7-f -v^7.7i7-fe5U-^J, 1 

16 ;<^'J. 118 :t'<U-X'f ^^-'i/^xA. 12 
0 7l/-AA>v77, 122 a— t)-'-7:/y'!r-J/3 

40 y. 124 SBettb>i!*U>m 126 

7 . 202 , 204 , 206 ^jSH^ftflJfe J;i;S^t;ft(^ 3 
A-7b>ii''J>i^7.x^y:;^, 300 30 

2, 312 yj^x-^y, 304 M^^. 306, 30 
8, 310 :)?|bJ5i^SI> 402, 404, 406, 408 ^ 

410 mt^mOMntiljOm. 412 tlft406(^ 
feilCDSItf*©® > 414 ifeft406CD*iI®Stff::&(D 
®. 416 <^mOi(DmWi1S(Dm. 418 ffifM, 
420 llltm08(D^mi5(DM^ 502, 504 SS-^^fef*© 
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